Mitogen-activated protein kinase regulates FSH-induced expression of tissue-type plasminogen activator through an activator protein 1 response element.
We have analyzed a possible role of mitogen-activated protein kinase (MAPK) and activator protein-1 (AP-1) in the regulation of FSH-induced tissue type plasminogen activator (tPA) production in granulosa cells (GCs) prepared from DES-treated immature rats; Treatment of the cells in the presence of FSH with MAPK inhibitors, such as UO126 or SB203580, significantly decreased the FSH-induced tPA production, suggesting that multiple signaling pathways may be involved in FSH-regulated tPA expression. We further examined possible signaling action involved in FSH-activated ERK1/2 and p38 MAPK on tPA production, and observed that FSH receptor occupancy led to both ERK1/2 and p38 MAPK phosphorylation. Such action might be through a protein kinase A-dependent pathway because the observed activation was destroyed by the addition of its specific inhibitor H89 to the culture. The inhibition of ERK1/2 and p38 MAPK activation by their specific inhibitors remarkably reduced FSH-induced tPA mRNA and its protein production. We further examined whether AP-1 located in the tPA promoter is involved in FSH-regulated tPA production, and demonstrated that FSH significantly stimulated AP-1 expression, whereas inclusion of H89, UO126, or SB20358 in the culture significantly decreased FSH-induced AP-1 expression. In summary, FSH-induced ERK1/2 and p38 MAPK activation is capable of regulating tPA production in cultured primary GCs, and that the transcript factor AP-1 may be important in the regulation of FSH-induced tPA expression.